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Child obesity research has generally not examined multiple layers of parent–child
relationships during weight-related activities such as feeding, eating and play. A
literature review was conducted to locate empirical studies that measured parent–
child interactions and child eating and child weight variables; five papers met the
inclusion criteria and were included in the review. The findings of the review
revealed that parent–child relationships are an important element in explaining the
unhealthy trend of childhood obesity. We argue that prevention/intervention
strategies must extend on the current models of parenting by targeting the family
from a bi-directional perspective, and focusing, specifically, on the mutually
responsive orientation that exists in the parent–child relationship.
Keywords: childhood obesity; parent–child interactions; mutually responsive
orientation; public health
Childhood overweight is a serious problem in many developed and developing coun-
tries (Booth, Dobbins, Okely, Denney-Wilson, & Hardy, 2007; Wake, Nicholson,
Hardy, & Smith, 2007; Wang & Lobstein, 2006). Developing effective childhood
obesity prevention and intervention programmes is seen as an essential step in
combating the obesity epidemic (Birch & Ventura, 2009), because many of the eating
and physical activity habits that contribute to later obesity become established during
the early childhood years (Trost, Sirard, Dowda, Pfeiffer, & Pate, 2003). Furthermore,
development is more malleable (Huston, Wright, Marquis, & Green, 1999) and risk
factors for overweight are more easily modifiable (Parsons, Power, & Manor, 2001)
at this life stage than in adolescence and adulthood.
Given that child weight is a multi-determined characteristic, researchers now
argue that obesity prevention/intervention strategies must target multiple determinants
of child risk factors for overweight and obesity (e.g. an increase in energy-dense,
nutrient-poor food consumption; an increase in sedentary behaviours; and a lack of
physical activity) (Rhee, 2008). The primary social force influencing children is the
family; consequently, many of the risk factors for overweight and obesity in childhood
are likely to have roots within the family context (Ventura & Birch, 2008). Past
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research examining the influence of the family on childhood overweight/obesity has
focused predominantly on parent-centred uni-directional aspects of parenting (i.e.
what the parent does or believes), including maternal feeding practices, parental
instrumental behaviours, parental modelling of eating habits and physical activity, and
parental nutritional knowledge (Ventura & Birch, 2008). That is, childhood obesity
research has predominantly adopted a top-down approach, whereby the influence of
change flows from the parent to the child and the characteristics and/or behaviours of
the parent and child are measured individually. In more recent years, researchers have
also examined not just what parents do, but also how they do it, by examining the rela-
tionship between parenting styles (including feeding-specific parenting styles) and
young children’s weight status (Rhee, 2008; Wake et al., 2007). Furthermore, in
developmental research, emphasis has shifted from the parent and child as individuals
to the parent–child dyad, and hence to an interactive perspective, when the parent–
child relationship is considered (e.g. childhood socialisation in the context of the
family; Maccoby, 1992).
Despite the increased emphasis on parental influences of childhood overweight/
obesity in the last two decades, our understanding of parental factors in the obesogenic
environment is still rudimentary (Skouteris et al., in press). Obesity interventions that
include family members increasingly recognise the need to better inform these
approaches. A better understanding of sources of variability within the family will
require broadening the focus of study from uni-directional to bi-directional models of
parent–child interactions (Rhee et al., 2009). In contrast to recent developmental
research, child obesity research has yet to systematically examine multiple layers of
influence characteristic of parent–child relationships during weight-related activities
such as feeding, eating and play. Bell (1968) has criticised top-down approaches in
understanding the development of self-regulation in childhood. Based on the surge in
the science of relationships over the last three decades, developmental researchers
now more rigorously examine both parent-level (e.g. parenting dimensions) and child-
level (e.g. temperament) factors to explain differences in children’s self-regulation,
with a more recent shift to include a dyadic perspective (Aksan, Kochanska, &
Ortmann, 2006). This relationship-based interactive perspective reflects the transac-
tions between parents and their children and attests that children’s development is
shaped by the reciprocal nature of both parent- and child-level factors.
In this paper, we consider the evidence for the influence of parent–child interac-
tions on risk factors for child obesity. Our paper begins with a review of the literature
that has evaluated parent–child interactions and its relationship to weight status from
infancy to age 13 years. The current paper focuses on two questions: 
(1) What does the literature reveal about the influence of parent–child relation-
ships on risk factors for childhood obesity (child eating and weight status), of
children from 0 to 13 years of age?
(2) What are the limitations in the current methodological approaches to measur-
ing parent–child interactions and what recommendations can be made for
future research?
Following an overview of the results of the review, we focus on the building
blocks of a framework that could be applied to inform the influence of parental and
child factors on child weight gain. This framework also considers strategies to inter-
vene/prevent excessive weight gain during the formative early childhood years.
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Method
Search strategy
A literature search was conducted in August 2010. Articles were sourced from three
databases: Medline, PsychINFO and Proquest; only published peer-reviewed articles,
in English, that included measures of parent–child interactions from infancy to 13
years of age on any aspect of weight gain were included. Exclusion criteria included
any study that: (1) was not published in English; (2) was not published in a peer-
reviewed journal or edited book; (3) did not address the influence of parent–child
interactions on child eating and/or weight; and (4) did not use human participants. No
restrictions were placed on the year of publication. Literature searches were conducted
using various combinations of the following keywords: child overweight, child
obesity, weight status, weight gain, feeding, eating, family environment, family
context, family factors, family functioning, parent–child interaction(s), parent–child
relationship, parent–child dyad. A total of 451 abstracts were retrieved using this
search strategy, all these abstracts were screened by one author for possible inclusion
(Daniela Dell’Aquila). This resulted in 34 abstracts that were read in their entirety by
two authors (Helen Skouteris and Daniela Dell’Aquila). Following inspection, 10 arti-
cles met the inclusion criteria, albeit a further five papers were excluded because they
were literature reviews (O’Brien, Repp, Williams, & Christopherson, 1991; Rhee,
2008), were not specific to obesogenic risk factors (May, Kim, McHale, & Crotuer,
2006) or because they included adolescents older than 13 years (Latzer, Lavee, & Gal,
2009; Mendelson, White, & Schlieker, 1995). Five empirical research studies were,
therefore, relevant for this paper.
Results
The details pertaining to sample, design, measures and the findings of the five studies
are outlined in Table 1, and hence will not be repeated below. The definitions of
parent–child interactions adopted in each study are also outlined in Table 1. Two of
the studies were conducted in the USA, one in the USA and Taiwan, and the remain-
ing two studies were conducted in Germany and Belgium. In three of the five studies
reviewed, questionnaire measures of parent–child relationship were used (Chen &
Kennedy, 2004; Schuetzmann, Richter-Appelt, Schulte-Markwort, & Schimmelmann,
2008; Zeller et al., 2007). The remaining two studies relied on home observations
(Moens, Braet, & Soetens, 2007; Washington, Reifsnider, Bishop, Ethington, &
Ruffin, 2010). All the studies assessed parent–child relationships with elementary-
aged children, with the exception of Washington et al. (2010) who conducted their
research with preschool children. All the studies included objective measures of chil-
dren’s weight status in addition to diary data pertinent to eating habits. Aspects of the
parent–child relationship quality that were assessed varied across studies.
Schuetzmann et al. (2008) did not find any meaningful associations between child
body weight and parent–child relationships, but poor quality of parent–child relation-
ship was associated with deviant eating behaviour or more specifically with children’s
emotional eating (i.e. eating as a form of coping with emotional distress), external
eating (i.e. eating in response to external stimuli) and dietary restraint. In contrast, the
remaining four studies reported inconsistent associations between various measures of
parent–child relationship quality and objective measures of the child’s weight
outcomes.
Early Child Development and Care  155
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l-
ag
er
’s
 C
op
in
g 
S
tr
at
eg
ie
s 
In
ve
nt
or
y 
– 
to
 a
ss
es
s 
ch
il
dr
en
’s
 s
tr
es
s 
co
pi
ng
 s
tr
at
eg
ie
s.
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ai
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ai
m
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ea
rc
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qu
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H
yp
ot
he
se
s
S
am
pl
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an
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se
tt
in
g
D
es
ig
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M
oe
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B
ra
et
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an
d 
S
oe
te
ns
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B
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um
A
im
s:
T
o 
ex
am
in
e 
di
ff
er
en
ce
s 
be
tw
ee
n 
fa
m
il
ie
s 
of
 c
hi
ld
re
n 
w
it
h 
an
d 
w
it
ho
ut
 o
ve
rw
ei
gh
t 
on
 p
ar
en
ta
l 
co
nt
ro
l 
an
d 
su
pp
or
t.
H
yp
ot
he
se
s:
P
ar
en
ts
 o
f 
ov
er
w
ei
gh
t 
ch
il
dr
en
, i
n 
co
m
pa
ri
so
n 
to
 p
ar
en
ts
 w
it
h 
no
rm
al
 
w
ei
gh
t 
ch
il
dr
en
 w
ou
ld
: 
(1
) 
ex
er
t 
m
or
e 
m
al
ad
ap
ti
ve
 (
au
th
or
it
ar
ia
n 
an
d 
pe
rm
is
si
ve
) 
fe
ed
in
g 
st
ra
te
gi
es
 a
nd
 (
2)
 
w
ou
ld
 s
ho
w
 l
es
s 
pa
re
nt
al
 s
up
po
rt
 
to
w
ar
ds
 t
he
ir
 c
hi
ld
re
n.
Sa
m
pl
e 
se
tt
in
g:
T
he
 o
ve
rw
ei
gh
t g
ro
up
 c
on
si
st
ed
 o
f f
am
il
ie
s 
on
 a
 w
ai
ti
ng
 
li
st
 f
or
 t
re
at
m
en
t. 
T
he
 c
on
tr
ol
 g
ro
up
 w
er
e 
ra
nd
om
ly
 
se
le
ct
ed
 f
ro
m
 t
he
 s
am
e 
re
gi
on
.
Sa
m
pl
e 
si
ze
:
A
 t
ot
al
 o
f 
56
 E
ur
op
ea
n 
(C
au
ca
si
an
) 
fa
m
il
ie
s.
 T
he
 
ov
er
w
ei
gh
t 
gr
ou
p,
 n
 =
 2
8.
 T
he
 c
on
tr
ol
 g
ro
up
 =
 2
8 
no
rm
al
 w
ei
gh
t 
ch
il
dr
en
.
T
he
re
 w
er
e 
68
%
 (
n 
=
 1
9)
 o
f 
gi
rl
s 
in
 t
he
 o
ve
rw
ei
gh
t 
gr
ou
p,
 a
nd
 3
2%
 (
n 
=
 9
) 
of
 b
oy
s.
 I
n 
th
e 
co
nt
ro
l g
ro
up
 
46
%
 (
n 
=
 1
3)
 w
er
e 
gi
rl
s 
an
d 
54
%
 (
n 
=
 1
5)
 b
oy
s.
In
 t
he
 t
ot
al
 p
op
ul
at
io
n 
n 
=
 3
2 
gi
rl
s,
 n
 =
 2
4 
bo
ys
.
Sa
m
pl
e 
ag
e:
T
he
 m
ea
n 
ag
e 
=
 1
0.
07
 ±
 1
.6
1.
 A
ge
s 
ra
ng
ed
 b
et
w
ee
n 
7 
an
d 
13
 y
ea
rs
 o
ld
.
Sa
m
pl
e 
B
M
I:
T
he
 m
ea
n 
B
M
I f
or
 th
e 
ov
er
w
ei
gh
t g
ro
up
 =
 2
6.
63
 ±
 4
.7
5.
 
T
he
 m
ea
n 
B
M
I 
fo
r 
th
e 
co
nt
ro
l 
gr
ou
p 
=
 1
5.
85
 ±
 1
.8
3.
A
 c
ro
ss
-s
ec
ti
on
al
 s
tu
dy
.
Q
ua
li
ta
ti
ve
 m
ea
su
re
s:
H
om
e 
vi
si
ts
/o
bs
er
va
ti
on
s 
to
 a
ss
es
s 
m
ea
lt
im
e 
in
te
ra
ct
io
ns
.
Q
ua
nt
it
at
iv
e 
m
ea
su
re
s:
C
hi
ld
 B
M
I.
Se
lf
-r
ep
or
t 
qu
es
ti
on
na
ir
e:
C
hi
ld
 f
ee
di
ng
 p
ar
en
ta
l 
su
pp
or
t.
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ef
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hi
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te
ra
ct
io
ns
M
ea
su
re
s 
(h
ow
 p
ar
en
t–
ch
il
d 
in
te
ra
ct
io
ns
 m
ea
su
re
d)
F
in
di
ng
s
M
oe
ns
, B
ra
et
, 
an
d 
S
oe
te
ns
20
07
B
el
gi
um
F
am
il
y 
fu
nc
ti
on
in
g 
de
fi
ne
d 
as
 
pa
re
nt
al
 
su
pp
or
t 
to
w
ar
ds
 t
he
 
ch
il
dr
en
 i
n 
fa
m
il
ie
s.
M
ea
su
re
s 
– 
pa
re
nt
–c
hi
ld
 i
nt
er
ac
ti
on
s:
T
he
 s
tu
dy
 a
do
pt
ed
 a
 c
od
in
g 
sy
st
em
 b
as
ed
 o
n 
th
e 
M
ea
lt
im
e 
F
am
il
y 
In
te
ra
ct
io
n 
C
od
in
g 
S
ys
te
m
 t
o 
ra
te
 t
he
 v
id
eo
ta
pe
d 
pa
re
nt
al
 
pr
ac
ti
ce
s 
at
 m
ea
lt
im
es
.
It
 c
on
ta
in
s 
se
ve
n 
ge
ne
ra
l 
ra
ti
ng
s 
to
 b
e 
sc
or
ed
 o
n 
a 
se
ve
n-
po
in
t 
sc
al
e 
ra
ng
in
g 
fr
om
 1
 (
‘v
er
y 
un
he
al
th
y’
) 
to
 7
 (
‘v
er
y 
he
al
th
y’
).
 
T
hi
s 
st
ud
y 
fo
cu
se
d 
on
 t
w
o 
ge
ne
ra
l 
ra
ti
ng
s:
 (
1)
 ‘
be
ha
vi
ou
r 
co
nt
ro
l’
 (
‘B
C
’)
 a
nd
 (
2)
 ‘
in
te
rp
er
so
na
l 
in
vo
lv
em
en
t’
 (
‘I
V
’)
. 
R
es
pe
ct
iv
el
y,
 t
he
 t
w
o 
ge
ne
ra
l 
ra
ti
ng
s 
re
fe
r 
to
 (
1)
 ‘
th
e 
w
ay
 i
n 
w
hi
ch
 t
he
 f
am
il
y 
ex
pr
es
se
s 
an
d 
m
ai
nt
ai
ns
 s
ta
nd
ar
ds
 f
or
 t
he
 
be
ha
vi
ou
r 
of
 i
ts
 m
em
be
rs
’ 
an
d 
(2
) 
‘t
he
 e
xt
en
t 
to
 w
hi
ch
 f
am
il
y 
m
em
be
rs
 s
ho
w
 i
nt
er
es
t 
in
, a
nd
 p
la
ce
 v
al
ue
 o
n,
 e
ac
h 
ot
he
r’
s 
ac
ti
vi
ti
es
 a
nd
 c
on
ce
rn
s’
.
N
in
et
ee
n 
m
ea
lt
im
e 
ob
se
rv
at
io
n 
it
em
s 
w
er
e 
ad
de
d 
to
 e
xa
m
in
e 
pa
re
nt
al
 p
ra
ct
ic
es
. S
co
re
d 
w
it
h 
‘1
’ 
(b
eh
av
io
ur
 d
id
 n
ot
 o
cc
ur
),
 
‘2
’ 
(b
eh
av
io
ur
 o
cc
ur
re
d 
do
ub
tf
ul
ly
),
 ‘
3’
 (
be
ha
vi
ou
r 
w
as
 
pr
es
en
t)
, ‘
4’
 (
be
ha
vi
ou
r 
w
as
 c
le
ar
ly
 p
re
se
nt
) 
an
d 
‘5
’ 
(b
eh
av
io
ur
 
w
as
 f
re
qu
en
tl
y 
di
sp
la
ye
d)
.
P
ar
en
t 
be
li
ef
s 
an
d 
at
ti
tu
de
s:
T
he
 C
hi
ld
 F
ee
di
ng
 Q
ue
st
io
nn
ai
re
 t
o 
as
se
s 
pa
re
nt
al
 a
tt
it
ud
es
, 
be
li
ef
s 
an
d 
pr
ac
ti
ce
s 
re
ga
rd
in
g 
ch
il
d’
s 
fe
ed
in
g 
be
ha
vi
ou
r.
P
ar
en
ta
l 
su
pp
or
t:
T
he
 G
he
nt
 P
ar
en
ta
l 
B
eh
av
io
r 
S
ca
le
 t
o 
as
se
ss
 p
ar
en
ta
l 
su
pp
or
t.
C
hi
ld
 B
M
I:
D
ur
in
g 
ho
m
e 
vi
si
ts
 w
ei
gh
t 
an
d 
he
ig
ht
 w
as
 m
ea
su
re
d 
ob
je
ct
iv
el
y.
P
ar
en
t–
ch
il
d 
in
te
ra
ct
io
ns
 b
et
w
ee
n 
no
n-
ov
er
w
ei
gh
t 
an
d 
ov
er
w
ei
gh
t 
ch
il
dr
en
:
P
ar
en
ts
 o
f c
hi
ld
re
n 
w
it
h 
ov
er
w
ei
gh
t r
ep
or
te
d 
to
 e
xe
rt
 m
or
e 
co
nt
ro
l 
on
 t
he
ir
 c
hi
ld
re
n’
s 
fe
ed
in
g 
be
ha
vi
ou
r 
(m
 =
 2
7.
19
, p
 <
 .0
5)
 
co
m
pa
re
d 
to
 p
ar
en
ts
 w
it
h 
ch
il
dr
en
 n
ot
 
ov
er
w
ei
gh
t 
(m
 =
 2
4.
11
, p
 <
 .0
5)
.
A
 s
ig
ni
fi
ca
nt
 d
if
fe
re
nc
e 
w
as
 a
ls
o 
fo
un
d 
in
 
th
e 
am
ou
nt
 o
f 
pa
re
nt
al
 s
up
po
rt
 b
et
w
ee
n 
pa
re
nt
s 
w
it
h 
ov
er
w
ei
gh
t 
ch
il
dr
en
 (
m
 =
 
38
.2
2)
 c
om
pa
re
d 
to
 p
ar
en
ts
 o
f 
ch
il
dr
en
 
w
it
ho
ut
 o
ve
rw
ei
gh
t 
(m
 =
 3
6.
54
).
 
H
ow
ev
er
, o
bs
er
va
ti
on
s 
at
 m
ea
lt
im
e 
in
di
ca
te
d 
th
at
 i
n 
fa
m
il
ie
s 
w
it
h 
an
 
ov
er
w
ei
gh
t 
ch
il
d,
 m
al
ad
ap
ti
ve
 c
on
tr
ol
 
st
ra
te
gi
es
 w
er
e 
tw
ic
e 
as
 p
re
va
le
nt
, a
nd
 le
ss
 
pa
re
nt
al
 s
up
po
rt
 w
as
 d
is
pl
ay
ed
.
   H. Skouteris et al.160
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A
im
s:
T
o 
ex
am
in
e 
sp
ec
if
ic
 a
nd
 p
ot
en
ti
al
ly
 
m
od
if
ia
bl
e 
fa
m
il
y 
ch
ar
ac
te
ri
st
ic
s 
am
on
g 
ob
es
e 
ch
il
dr
en
 a
nd
 a
do
le
sc
en
ts
 
pr
es
en
ti
ng
 f
or
 w
ei
gh
t 
m
an
ag
em
en
t 
in
 a
 
cl
in
ic
al
 s
et
ti
ng
.
H
yp
ot
he
se
s:
M
ot
he
rs
 o
f 
ob
es
e 
ch
il
dr
en
 w
ou
ld
 r
ep
or
t 
gr
ea
te
r p
sy
ch
ol
og
ic
al
 d
is
tr
es
s 
re
la
ti
ve
 to
 
m
ot
he
rs
 o
f 
no
n-
ov
er
w
ei
gh
t 
yo
ut
h.
 
F
ur
th
er
m
or
e,
 p
ar
en
ts
 o
f 
ob
es
e 
yo
ut
h 
w
ou
ld
 p
er
ce
iv
e 
a 
le
ss
 s
up
po
rt
iv
e 
an
d 
m
or
e 
co
nf
li
ct
ed
 f
am
il
y 
en
vi
ro
nm
en
t, 
m
or
e 
m
ea
lt
im
e 
ch
al
le
ng
es
, a
nd
 l
es
s 
po
si
ti
ve
 m
ea
lt
im
e 
in
te
ra
ct
io
ns
.
It
 w
as
 a
ls
o 
ex
pe
ct
ed
 th
at
, a
ft
er
 c
on
tr
ol
li
ng
 
fo
r 
pa
re
nt
 B
M
I,
 p
ar
en
t 
di
st
re
ss
, f
am
il
y 
fu
nc
ti
on
in
g 
an
d 
m
ea
lt
im
e 
cl
im
at
e 
w
ou
ld
 
be
 s
ig
ni
fi
ca
nt
ly
 c
hi
ld
 o
be
si
ty
 s
ta
tu
s.
Sa
m
pl
e 
se
tt
in
g:
O
be
se
 c
hi
ld
re
n 
an
d 
ad
ol
es
ce
nt
s 
w
er
e 
re
cr
ui
te
d 
fr
om
 a
 
pa
ed
ia
tr
ic
 w
ei
gh
t 
m
an
ag
em
en
t 
cl
in
ic
.
Sa
m
pl
e 
si
ze
:
T
he
 f
am
il
ie
s 
of
 7
8 
ob
es
e 
yo
ut
h 
(n
 =
 3
2 
bo
ys
, n
 =
 4
6 
gi
rl
s)
 p
ar
ti
ci
pa
te
d 
(n
 =
 7
7 
m
ot
he
rs
 a
nd
 n
 =
 3
7 
fa
th
er
s)
.
A
tt
ri
ti
on
 r
at
e 
=
 4
6.
5%
.
A
s 
a 
co
m
pa
ri
so
n 
gr
ou
p,
 7
1 
fa
m
il
ie
s 
of
 n
on
-o
ve
rw
ei
gh
t 
ch
il
dr
en
 p
ar
ti
ci
pa
te
d 
(n
 =
 3
3 
bo
ys
, n
 =
 3
8 
gi
rl
s)
 a
nd
 
th
ei
r 
pa
re
nt
s 
(n
 =
 6
9 
m
ot
he
rs
, n
 =
 3
0 
fa
th
er
s)
.
A
tt
ri
ti
on
 r
at
e 
=
 2
2%
Sa
m
pl
e 
ag
e:
T
he
 m
ea
n 
ag
e 
fo
r 
ch
il
dr
en
 i
n 
th
e 
ob
es
e 
gr
ou
p 
=
 1
2.
5 
± 
1.
93
, a
ge
s 
ra
ng
ed
 b
et
w
ee
n 
8 
an
d 
16
. T
he
 m
ea
n 
ag
e 
fo
r 
m
ot
he
rs
 =
 4
1.
03
 ±
 8
.2
5 
an
d 
th
e 
m
ea
n 
ag
e 
fo
r 
fa
th
er
s 
=
 4
5.
05
 ±
 7
.3
8.
In
 t
he
 c
om
pa
ri
so
n 
gr
ou
p 
th
e 
m
ea
n 
ag
e 
of
 c
hi
ld
re
n 
=
  
12
.6
8 
± 
2.
0,
 a
ge
s 
ra
ng
ed
 b
et
w
ee
n 
8 
an
d 
16
. F
or
 
m
ot
he
rs
 th
e 
m
ea
n 
ag
e 
=
 4
0.
02
 ±
 7
.5
0,
 a
nd
 f
or
 f
at
he
rs
 
th
e 
m
ea
n 
ag
e 
=
 4
4.
21
 ±
 8
.5
6.
Sa
m
pl
e 
B
M
I:
T
he
 m
ea
n 
ch
il
d 
B
M
I 
z-
sc
or
e 
fo
r 
ob
es
e 
gr
ou
p 
=
 2
.4
3 
± 
.0
27
. F
or
 t
he
 c
om
pa
ri
so
n 
gr
ou
p 
=
 −
.0
.0
2 
± 
0.
73
.
A
 c
ro
ss
-s
ec
ti
on
al
 s
tu
dy
 w
it
h 
tw
o 
ph
as
es
:
P
ha
se
 1
 o
f t
he
 s
tu
dy
 in
vo
lv
ed
 v
is
it
s 
to
 e
ac
h 
ob
es
e 
ch
il
d’
s 
cl
as
sr
oo
m
 
to
 c
ol
le
ct
 d
at
a 
on
 p
ee
r-
re
la
ti
on
sh
ip
s 
an
d 
to
 i
de
nt
if
y 
a 
co
m
pa
ri
so
n 
pe
er
 b
as
e 
on
 a
ge
, 
se
x,
 e
tc
.
P
ha
se
 2
: 
th
e 
fo
cu
s 
of
 t
he
 s
tu
dy
 
in
vo
lv
ed
 f
am
il
y 
vi
si
ts
 t
o 
as
se
ss
 
ps
yc
ho
-s
oc
ia
l 
fa
m
il
y 
fu
nc
ti
on
in
g 
of
 b
ot
h 
ob
es
e 
ch
il
dr
en
 a
nd
 t
he
ir
 c
om
pa
ri
so
ns
.
S
el
f-
re
po
rt
ed
 q
ue
st
io
nn
ai
re
s 
w
er
e 
al
so
 a
dm
in
is
te
re
d.
Q
ua
li
ta
ti
ve
 m
ea
su
re
s:
P
ha
se
 2
 d
at
a 
co
ll
ec
ti
on
:
H
om
e 
vi
si
ts
Q
ua
nt
it
at
iv
e 
da
ta
:
P
ha
se
 1
 d
at
a 
co
ll
ec
ti
on
:
C
hi
ld
 B
M
I.
S
el
f-
re
po
rt
ed
 q
ue
st
io
nn
ai
re
:
P
sy
ch
ol
og
ic
al
 d
is
tr
es
s
F
am
il
y 
fu
nc
ti
on
in
g
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‘P
ro
bl
em
at
ic
’ 
fa
m
il
y 
fu
nc
ti
on
in
g 
is
 l
ow
er
 
co
he
si
on
 a
nd
 
hi
gh
 c
on
fl
ic
t 
in
 p
ar
en
t–
ch
il
d 
re
la
ti
on
sh
ip
s.
A
ss
es
se
d 
fa
m
il
y 
fu
nc
ti
on
in
g 
br
oa
dl
y 
an
d 
at
 m
ea
lt
im
es
.
M
ea
su
re
s 
– 
pa
re
nt
–c
hi
ld
 i
nt
er
ac
ti
on
s 
at
 m
ea
lt
im
e:
A
bo
ut
 Y
ou
r 
C
hi
ld
’s
 E
at
in
g-
R
ev
is
ed
 (
A
Y
C
E
-R
) 
a 
25
-i
te
m
 
qu
es
ti
on
na
ir
e,
 w
as
 u
se
d 
to
 a
ss
es
s 
ca
re
gi
ve
r 
be
li
ef
s 
an
d 
co
nc
er
ns
 
ab
ou
t c
hi
ld
re
n’
s 
ea
ti
ng
 a
nd
 f
am
il
y 
m
ea
lt
im
e 
in
te
ra
ct
io
ns
. C
ar
eg
iv
er
s 
ra
te
 o
n 
a 
fi
ve
-p
oi
nt
 s
ca
le
 r
an
gi
ng
 f
ro
m
 ‘
ne
ve
r’
 t
o 
‘n
ea
rl
y 
al
l 
of
 t
he
 
ti
m
e’
 h
ow
 o
ft
en
 a
 v
ar
ie
ty
 o
f 
si
tu
at
io
ns
 t
ak
e 
pl
ac
e 
in
 t
he
ir
 f
am
il
y 
ar
ou
nd
 c
hi
ld
re
n’
s 
ea
ti
ng
.
T
hi
s 
st
ud
y 
us
ed
 tw
o 
of
 th
e 
th
re
e 
A
Y
C
E
-R
 s
ub
sc
al
es
: P
os
it
iv
e 
m
ea
lt
im
e 
in
te
ra
ct
io
n 
(‘
M
ea
lt
im
es
 a
re
 a
m
on
g 
th
e 
m
os
t p
le
as
an
t o
f t
he
 d
ay
’,
 ‘t
he
 
fa
m
il
y 
lo
ok
s 
fo
rw
ar
d 
to
 m
ea
ls
 t
og
et
he
r’
) 
an
d 
a 
re
vi
se
d 
re
si
st
an
ce
 t
o 
ea
ti
ng
 s
ca
le
 e
xc
lu
di
ng
 s
ix
-i
te
m
s 
re
fl
ec
ti
ng
 p
ar
en
ta
l 
co
nc
er
ns
 a
bo
ut
 
un
de
r-
nu
tr
it
io
n,
 w
hi
ch
 w
er
e 
re
na
m
ed
 ‘
m
ea
lt
im
e 
ch
al
le
ng
es
’ 
(‘
T
he
re
 
ar
e 
ar
gu
m
en
ts
 b
et
w
ee
n 
m
e 
an
d 
m
y 
ch
il
d 
ov
er
 e
at
in
g’
; 
‘I
 w
or
ry
 t
ha
t 
m
y 
ch
il
d 
w
il
l n
ot
 e
at
 ri
gh
t u
nl
es
s 
cl
os
el
y 
su
pe
rv
is
ed
’)
. I
n 
th
is
 s
am
pl
e,
 
th
e 
tw
o 
su
bs
ca
le
s 
sh
ow
ed
 a
de
qu
at
e 
in
te
rn
al
 c
on
si
st
en
cy
.
G
en
er
al
 f
am
il
y 
fu
nc
ti
on
in
g:
F
am
il
y 
en
vi
ro
nm
en
t 
sc
al
e 
is
 a
 9
0-
it
em
 t
ru
e/
fa
ls
e 
qu
es
ti
on
na
ir
e 
th
at
 
as
se
ss
es
 d
im
en
si
on
s 
of
 f
am
il
y 
fu
nc
ti
on
in
g 
an
d 
w
as
 u
se
d 
to
 m
ea
su
re
 
ge
ne
ra
l 
fa
m
il
y 
fu
nc
ti
on
in
g.
D
em
og
ra
ph
ic
 b
ac
kg
ro
un
d 
in
fo
rm
at
io
n:
Q
ue
st
io
nn
ai
re
 o
n 
ba
si
c 
fa
m
il
y 
de
m
og
ra
ph
ic
 c
ha
ra
ct
er
is
ti
cs
.
P
sy
ch
ol
og
ic
al
 d
is
tr
es
s:
S
ym
pt
om
 c
he
ck
li
st
 9
0-
re
vi
se
d-
m
ea
su
re
s 
cu
rr
en
t 
ps
yc
ho
lo
gi
ca
l 
sy
m
pt
om
 s
ta
tu
s.
C
hi
ld
 B
M
I:
H
ei
gh
t 
an
d 
w
ei
gh
t 
m
ea
su
re
s 
w
er
e 
ta
ke
n 
ob
je
ct
iv
el
y.
O
ve
rw
ei
gh
t 
an
d 
no
n-
ov
er
w
ei
gh
t 
ch
il
dr
en
 a
nd
 
ge
ne
ra
l 
fa
m
il
y 
fu
nc
ti
on
in
g:
O
ve
rw
ei
gh
t 
an
d 
no
n-
ov
er
w
ei
gh
t 
ch
il
dr
en
 a
nd
 
m
ea
lt
im
e 
in
te
ra
ct
io
ns
:
O
n 
th
e 
A
Y
C
E
-R
, m
ot
he
rs
 o
f 
ob
es
e 
yo
ut
h 
re
po
rt
ed
 
si
gn
if
ic
an
tl
y 
hi
gh
er
 m
ea
lt
im
e 
ch
al
le
ng
es
 (
m
 =
 
2.
18
) 
th
an
 c
om
pa
ri
so
n 
m
ot
he
rs
 (
m
 =
 1
.8
1)
, p
 <
 
.0
1,
 C
oh
en
’s
 D
 =
 .5
5 
an
d 
lo
w
er
 p
os
it
iv
e 
m
ea
lt
im
e 
in
te
ra
ct
io
n 
sc
or
es
 (
m
 =
 3
.6
6)
, t
ha
n 
di
d 
co
m
pa
ri
so
n 
m
ot
he
rs
, (
m
 =
 4
.0
3)
, p
 <
 .0
1.
 
C
oh
en
’s
 D
 =
 .5
8.
F
at
he
rs
 o
f 
ob
es
e 
yo
ut
h 
re
po
rt
ed
 l
ow
er
 p
os
it
iv
e 
m
ea
lt
im
e 
in
te
ra
ct
io
n 
(m
 =
 3
.3
7,
 p
 <
 .0
5)
 s
co
re
s 
th
an
 d
id
 f
at
he
rs
 o
f 
co
m
pa
ri
so
n 
pe
er
s 
(m
 =
 3
.7
3,
 
p 
<
 .0
5)
. C
oh
en
’s
 D
 =
 .5
1)
.
C
om
pa
re
d 
to
 m
ot
he
rs
 a
nd
 f
at
he
rs
 o
f 
no
n-
ov
er
w
ei
gh
t 
yo
ut
h,
 p
ar
en
ts
 o
f 
ob
es
e 
yo
ut
h 
ha
d 
si
gn
if
ic
an
tl
y 
hi
gh
er
 f
am
il
y 
co
nf
li
ct
, m
or
e 
m
ea
lt
im
e 
ch
al
le
ng
es
 a
nd
 l
es
s 
po
si
ti
ve
 f
am
il
y 
in
te
ra
ct
io
ns
.
O
ve
rw
ei
gh
t 
an
d 
no
n-
ov
er
w
ei
gh
t 
ch
il
dr
en
 a
nd
 
ge
ne
ra
l 
fa
m
il
y 
fu
nc
ti
on
in
g:
M
ot
he
rs
 o
f 
ob
es
e 
yo
ut
h 
re
po
rt
ed
 g
re
at
er
 c
on
fl
ic
t 
w
it
hi
n 
th
e 
fa
m
il
y 
an
d 
le
ss
 c
oh
es
io
n 
an
d 
st
ru
ct
ur
e 
th
at
 m
ot
he
rs
 o
f c
hi
ld
re
n 
in
 th
e 
co
m
pa
ri
so
n 
gr
ou
p 
(p
 <
 .0
5)
. T
he
re
 w
er
e 
no
 s
ig
ni
fi
ca
nt
 g
ro
up
 (o
be
se
 
vs
. c
om
pa
ri
so
n)
 d
if
fe
re
nc
es
 f
or
 g
en
er
al
 f
am
il
y 
fu
nc
ti
on
in
g 
fo
r 
fa
th
er
s.
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S
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S
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M
ar
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or
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S
ch
im
m
el
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n
20
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G
er
m
an
y
A
im
s:
T
o 
ex
am
in
e 
th
e 
re
la
ti
on
sh
ip
s 
be
tw
ee
n 
th
e 
pa
re
nt
–c
hi
ld
 r
el
at
io
ns
hi
p,
 c
hi
ld
 e
at
in
g 
be
ha
vi
ou
r 
an
d 
ch
il
d 
B
M
I.
H
yp
ot
he
se
s:
T
he
re
 w
ou
ld
 b
e 
a 
si
gn
if
ic
an
t 
in
te
ra
ct
io
n 
ef
fe
ct
 b
et
w
ee
n 
th
e 
pe
rc
ei
ve
d 
pa
re
nt
–
ch
il
d 
re
la
ti
on
sh
ip
 a
nd
 t
he
 p
re
se
nc
e 
of
 
de
vi
an
t e
at
in
g 
be
ha
vi
ou
r o
n 
ch
il
d 
bo
dy
 
w
ei
gh
t.
It
 w
as
 e
xp
ec
te
d 
th
at
 a
n 
ad
ve
rs
e 
pa
re
nt
–
ch
il
d 
re
la
ti
on
sh
ip
 w
ou
ld
 o
nl
y 
af
fe
ct
 th
e 
bo
dy
 w
ei
gh
t 
of
 c
hi
ld
re
n 
w
it
h 
de
vi
an
t 
ea
ti
ng
 b
eh
av
io
ur
.
Sa
m
pl
e 
se
tt
in
g:
P
ar
ti
ci
pa
nt
s 
w
er
e 
ra
nd
om
ly
 s
el
ec
te
d 
fr
om
 p
ub
li
c 
el
em
en
ta
ry
 s
ch
oo
ls
 i
n 
H
am
bu
rg
, G
er
m
an
y.
Sa
m
pl
e 
si
ze
:
37
3 
fo
ur
th
-g
ra
de
 s
tu
de
nt
s,
 5
5.
5%
 w
er
e 
gi
rl
s 
(n
 =
 2
04
) 
an
d 
44
.5
%
 (
n 
=
 1
64
) 
w
er
e 
bo
ys
. O
ve
rw
ei
gh
t 
gr
ou
p 
(n
 =
 5
7)
, n
on
-o
ve
rw
ei
gh
t 
gr
ou
p 
(n
 =
 3
11
) 
ch
il
dr
en
.
Sa
m
pl
e 
ag
e:
T
he
 m
ea
n 
ag
e 
=
 9
.3
 y
ea
rs
. A
ge
s 
ra
ng
ed
 b
et
w
ee
n 
8 
an
d 
11
 y
ea
rs
 o
f 
ag
e.
Sa
m
pl
e 
B
M
I:
T
he
 m
ea
n 
B
M
I o
f a
ll
 c
hi
ld
re
n 
=
 1
7.
9 
± 
2.
8 
kg
/m
2 .
 B
M
I 
ra
ng
ed
 b
et
w
ee
n 
12
.8
 a
nd
 2
9.
5 
kg
/m
2 .
U
si
ng
 r
ec
om
m
en
de
d 
cr
it
er
ia
, 5
7 
ch
il
dr
en
 (
15
.5
%
) 
w
er
e 
cl
as
si
fi
ed
 a
s 
ov
er
w
ei
gh
t.
C
ro
ss
-s
ec
ti
on
al
 s
tu
dy
, u
si
ng
 
qu
es
ti
on
na
ir
es
 f
or
 a
ll
 
m
ea
su
re
s,
 i
n 
a 
cl
as
s 
ro
om
 
se
tt
in
g 
w
hi
le
 o
bs
er
ve
d 
by
 a
n 
in
st
ru
ct
or
.
Q
ua
li
ta
ti
ve
 m
ea
su
re
s:
N
on
e.
Q
ua
nt
it
at
iv
e 
m
ea
su
re
s:
P
ar
en
t–
ch
il
d 
re
la
ti
on
sh
ip
.
C
hi
ld
 B
M
I.
C
hi
ld
 e
at
in
g 
be
ha
vi
ou
r.
S
oc
io
-d
em
og
ra
ph
ic
 i
nf
or
m
at
io
n.
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A
ut
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D
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of
 
pu
bl
ic
at
io
n
C
ou
nt
ry
 o
f 
st
ud
y
D
ef
in
it
io
n 
of
 p
ar
en
t–
ch
il
d 
in
te
ra
ct
io
ns
M
ea
su
re
s 
(h
ow
 p
ar
en
t–
ch
il
d 
in
te
ra
ct
io
ns
 m
ea
su
re
d)
F
in
di
ng
s
S
ch
ue
tz
m
an
n,
 
R
ic
ht
er
-A
pp
el
t, 
S
ch
ul
te
-
M
ar
kw
or
t, 
an
d 
S
ch
im
m
el
m
an
n
20
08
G
er
m
an
y
N
o 
fo
rm
al
 d
ef
in
it
io
n 
w
as
 
pr
ov
id
ed
.
E
xa
m
pl
es
:
L
es
s 
co
he
si
on
 i
n 
fa
m
il
ie
s 
w
it
h 
ov
er
w
ei
gh
t 
ch
il
dr
en
 
co
m
pa
re
d 
to
 fa
m
il
ie
s 
w
it
h 
no
rm
al
 w
ei
gh
t 
ch
il
dr
en
.
T
he
 l
it
er
at
ur
e 
su
gg
es
ts
 t
ha
t 
‘a
 l
ac
k 
of
 c
ar
e 
an
d 
em
ot
io
na
ll
y 
w
ar
m
 
re
la
ti
on
sh
ip
s’
 i
s 
al
so
 
pr
es
en
t i
n 
th
e 
in
te
ra
ct
io
ns
 
of
 o
ve
rw
ei
gh
t 
fa
m
il
ie
s.
 
T
en
si
on
, c
on
fl
ic
ts
, m
ar
it
al
 
di
ss
at
is
fa
ct
io
n,
 h
os
ti
li
ty
 
an
d 
lo
ud
 a
rg
um
en
ts
 a
re
 
al
so
 r
ep
or
te
d 
to
 b
e 
m
or
e 
pr
ev
al
en
t.
M
ea
su
re
s 
– 
pa
re
nt
–c
hi
ld
 i
nt
er
ac
ti
on
s:
T
he
 p
ar
en
t–
ch
il
d 
re
la
ti
on
sh
ip
 in
ve
nt
or
y 
fo
r 
ch
il
dr
en
 
w
as
 u
se
d 
to
 m
ea
su
re
 p
ar
en
t–
ch
il
d 
in
te
ra
ct
io
ns
.
T
hi
s 
22
-i
te
m
 s
el
f-
re
po
rt
 q
ue
st
io
nn
ai
re
 a
ss
es
se
s 
th
e 
di
m
en
si
on
s 
of
 c
ar
e 
(e
.g
. ‘
M
y 
fa
m
il
y 
li
ke
s 
to
 s
pe
nd
 
ti
m
e 
w
it
h 
m
e’
),
 c
on
tr
ol
 (
e.
g.
 ‘
In
 m
y 
fa
m
il
y,
 t
he
re
 
ar
e 
cl
ea
r 
ru
le
s 
ho
w
 I
 h
av
e 
to
 b
eh
av
e’
),
 l
ac
k 
of
 
li
m
it
at
io
ns
 (
e.
g.
 ‘
M
y 
fa
m
il
y 
al
lo
w
s 
m
e 
ev
er
yt
hi
ng
 
th
at
 I
 w
an
t’
),
 c
on
fi
de
nc
e 
(e
.g
. ‘
M
y 
fa
m
il
y 
tr
us
ts
 
m
e 
to
 d
o 
ce
rt
ai
n 
th
in
gs
 w
it
ho
ut
 i
ts
 h
el
p’
) 
an
d 
co
nf
li
ct
/r
ej
ec
ti
on
 (
e.
g.
 ‘
M
y 
fa
m
il
y 
of
te
n 
co
m
pl
ai
ns
 a
bo
ut
 m
e’
).
C
hi
ld
 B
M
I:
H
ei
gh
t 
an
d 
w
ei
gh
t 
w
er
e 
ob
ta
in
ed
 o
bj
ec
ti
ve
ly
 a
t 
lu
nc
h 
ti
m
e 
in
 s
ch
oo
l s
et
ti
ng
 w
it
h 
ca
li
br
at
ed
 s
ca
le
s.
E
at
in
g 
be
ha
vi
ou
r:
M
ea
su
re
d 
us
in
g 
th
e 
ea
ti
ng
 p
at
te
rn
 i
nv
en
to
ry
 f
or
 
ch
il
dr
en
.
So
ci
o-
de
m
og
ra
ph
ic
s 
in
fo
rm
at
io
n:
O
bt
ai
ne
d 
us
in
g 
qu
es
ti
on
na
ir
e 
fo
rm
at
 f
or
 e
xa
m
pl
e 
ag
e,
 g
en
de
r,
 f
am
il
y 
co
m
po
si
ti
on
 e
tc
.
C
hi
ld
re
n’
s 
bo
dy
 w
ei
gh
t 
an
d 
th
e 
pa
re
nt
–c
hi
ld
 
re
la
ti
on
sh
ip
:
N
o 
m
ea
ni
ng
fu
l 
as
so
ci
at
io
ns
 b
et
w
ee
n 
ch
il
dr
en
’s
 
bo
dy
 w
ei
gh
t a
nd
 th
e 
pa
re
nt
–c
hi
ld
 r
el
at
io
ns
hi
p 
w
er
e 
ap
pa
re
nt
. N
o 
m
ea
ni
ng
fu
l 
gr
ou
p 
di
ff
er
en
ce
s 
w
er
e 
fo
un
d 
on
 a
ll
 s
ub
sc
al
es
; 
ca
re
 
(C
oh
en
’s
 D
 =
 .8
3,
 p
 =
 .8
0)
, c
on
tr
ol
 (
C
oh
en
’s
 
D
 =
 .1
9,
 p
 =
 .2
2)
, l
ac
k 
of
 li
m
it
at
io
ns
 (
C
oh
en
’s
 
D
 =
 .0
2 
p 
=
 .9
0)
, c
on
fi
de
nc
e 
(C
oh
en
’s
 D
 =
 .2
8,
 
p 
=
 .0
5)
, c
on
fl
ic
t/
re
je
ct
io
n 
(C
oh
en
’s
 D
 =
 .2
3 
p 
=
 .1
1)
A
 li
ne
ar
 re
gr
es
si
on
 w
as
 p
er
fo
rm
ed
. A
lt
og
et
he
r,
 a
 
sm
al
l 
pr
op
or
ti
on
 o
f 
3.
1%
 (
1.
7%
 a
dj
us
te
d)
 o
f 
th
e 
va
ri
an
ce
 in
 b
od
y 
w
ei
gh
t w
as
 p
re
di
ct
ed
 b
y 
th
e 
P
I-
C
 s
ub
sc
al
e 
sc
or
es
 (
th
ou
gh
 s
ta
ti
st
ic
al
ly
 
si
gn
if
ic
an
t, 
w
it
h 
F
(5
, 3
62
) 
=
 2
.3
0,
 p
 =
 .0
5)
.
D
ev
ia
nt
 e
at
in
g 
be
ha
vi
ou
r 
w
as
 s
tr
on
gl
y 
li
nk
ed
 to
 
an
 a
dv
er
se
 p
ar
en
t–
ch
il
d 
re
la
ti
on
sh
ip
 
ir
re
sp
ec
ti
ve
 o
f 
ch
il
dr
en
’s
 b
od
y 
w
ei
gh
t.
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U
S
A
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im
s:
T
o 
ex
am
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e 
di
ff
er
en
ce
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ei
gh
t 
an
d 
he
ig
ht
 o
f 
no
rm
al
 a
nd
 o
ve
rw
ei
gh
t 
ch
il
dr
en
 i
n 
va
ri
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le
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re
la
ti
ng
 t
o 
th
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in
di
vi
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al
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om
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m
il
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an
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co
m
m
un
it
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 s
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-m
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 t
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R
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qu
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ti
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W
ha
t 
ar
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th
e 
ec
ol
og
ic
al
 f
ac
to
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ha
t 
in
fl
ue
nc
e 
th
e 
B
M
I 
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 p
re
sc
ho
ol
 
ch
il
dr
en
?
H
yp
ot
he
si
s:
N
o 
fo
rm
al
 h
yp
ot
he
si
s 
w
as
 m
ad
e;
 h
ow
ev
er
, 
it
 w
as
 s
ug
ge
st
ed
 t
ha
t 
a 
‘s
tr
on
g 
co
rr
el
at
io
n 
be
tw
ee
n 
a 
ch
il
d’
s 
si
ze
 
(w
ei
gh
t, 
he
ig
ht
 a
nd
 B
M
I)
 a
nd
 t
he
 
ec
ol
og
ic
al
 f
ac
to
rs
 w
it
hi
n 
a 
fa
m
il
y 
en
vi
ro
nm
en
t’
 w
il
l 
ex
is
t.
Sa
m
pl
e 
se
tt
in
g:
M
ex
ic
an
-A
m
er
ic
an
 m
ot
he
rs
 o
bt
ai
ni
ng
 s
er
vi
ce
s 
at
 a
 W
IC
 
cl
in
ic
 (
a 
fo
od
 a
nd
 n
ut
ri
ti
on
 s
er
vi
ce
) 
in
 a
 l
ar
ge
 
m
et
ro
po
li
ta
n 
ci
ty
 in
 S
ou
th
 T
ex
as
 w
er
e 
in
fo
rm
ed
 o
f t
he
 
st
ud
y.
Sa
m
pl
e 
si
ze
:
T
he
 s
am
pl
e 
co
ns
is
te
d 
of
 2
00
 M
ex
ic
an
-A
m
er
ic
an
 
ch
il
dr
en
.
Sa
m
pl
e 
ag
e:
A
ge
s 
ra
ng
ed
 b
et
w
ee
n 
tw
o 
an
d 
th
re
e 
ye
ar
s.
 G
en
de
r 
br
ea
kd
ow
n 
w
as
 n
ot
 s
pe
ci
fi
ed
 a
nd
 m
ea
n 
ag
es
 w
er
e 
no
t 
gi
ve
n.
Sa
m
pl
e 
B
M
I:
U
si
ng
 r
ec
om
m
en
de
d 
cr
it
er
ia
, 1
00
 w
er
e 
co
ns
id
er
ed
 
ov
er
w
ei
gh
t 
(B
M
I 
fo
r 
ag
e 
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For example, Zeller et al. (2007) found that families with obese children had
significantly higher family conflict, more mealtime challenges and, overall, less posi-
tive parent–child interactions, than families with healthy weight children. Consistent
with these findings, Chen and Kennedy (2004) found that greater Body Mass Index
(BMI) in children was associated with poor communication between the parent and
the child. Home observations revealed that parents of overweight children provided
less parental support to their children at mealtimes (Moens et al., 2007). In contrast,
mothers of overweight children in Washington et al.’s (2010) study exhibited more
positive interactions with their children.
Another aspect of the parent–child relationship examined was the quality of
exchanges between the parent and the child and general parenting styles as well as
parental feeding styles and practices. Chen and Kennedy (2004) found that greater
BMI was associated with a democratic parenting style (this parenting style was not
defined by the researchers but appears to resemble a permissive parenting style based
on their discussion); however, poorer parental control was also associated with greater
BMI in children. In contrast, Moens et al. (2007) found that parents of children with
weight problems reported more restrictive feeding strategies. However, home obser-
vations of mealtime interactions showed that parents of overweight children used
more maladaptive parental control strategies during feeding interactions (i.e. permis-
sive feeding styles) than parents of normal weight children. These findings reveal that
in both studies, the type of parental control during feeding interactions and overall
parenting style may contribute to child BMI. Given that these two studies were not
consistent in their measures of parental practices and styles (i.e. feeding/mealtime
practices and overall parenting styles), the findings cannot be compared reliably.
Moreover, the variability in the samples, both demographically and in size, also
prevents the studies reviewed here from being compared reliably. For example, two
of the studies focused on specific ethnic populations, Chinese children in Taiwan and
the USA (Chen & Kennedy, 2004) and Mexican children in the USA (Washington
et al., 2010). There were also differences in sample sizes and sample age ranges across
the five studies (see Table 1). Only Washington et al. focused on preschool children
with the remaining studies including children between the ages of 7 and 13 years.
There were also marked differences in the average BMI of the children in the samples
across studies due to the differing nature of study aims. One study targeted children
of varying BMIs (Chen & Kenndy, 2004), two studies specifically targeted over-
weight (Moens et al., 2007) or obese (Zeller et al., 2007) children on a waiting list for
weight management treatment (Moens et al., 2007) or part of a paediatric weight
management clinic (Zeller et al., 2007), and two studies strategically compared
normal weight and overweight children (Schuetzmann et al., 2008; Washington et al.,
2010).
Discussion
The influence of parent–child relationships on risk factors for childhood obesity, 
child eating and weight status of children
The current review outlines five studies that have examined the influence of parent–
child interactions on risk factors for child obesity. Two research questions were
addressed here. The first considered what the literature reveals about the influence of
parent–child relationships on risk factors for childhood obesity (child eating and
weight status), of children from 0 to 13 years of age. The findings of our review
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clearly indicate that parent–child interactions are associated with children’s weight
status and appear to play a role in children’s weight regulation. For example, high
levels of parental control, low levels of parental support/intimacy and poor communi-
cation were associated with higher weight status in children (Chen & Kennedy, 2004;
Moens et al., 2007; Zeller et al., 2007). Only one study provided findings that were
the antithesis of this. In Washington et al.’s (2010) study, mothers of overweight chil-
dren were more likely to have positive interactions than mothers of children who were
of normal weight. Washington et al. suggested that this unexpected result might be
due to the mothers of overweight children using feeding time as an opportunity to
engage and show affection with their child. They further suggested that mothers of
overweight children might be overweight too, and therefore possibly modelling an
association between eating and positive emotions. Interestingly, Washington et al.
were the only researchers, across the five studies, to measure the child’s cue clarity
and responses to the caregiver; that is, Washington et al. assessed the child’s behav-
iour during the interactions as a direct response to the mother’s behaviour. However,
unlike the Mealtime Family Interaction Coding System that Moens et al. (2007) used
to measure parent–child interactions observationally, the Nursing Child Assessment
Teaching Scale used by Washington et al. is an observational measure of parent–child
interactions that taps culturally biased cognitive factors more reliably than affective
factors underlying the parent–child relationship. Further research is needed to eluci-
date the reasons why Washington et al.’s study revealed findings that differ from the
other three studies.
Factors such as parental control and support/responsiveness have also been consis-
tently implicated in research on children’s self-regulation in the context of traditional
socialisation outcomes (Kochanska & Aksan, 2004; Kochanska, Forman, Aksan, &
Dunbar, 2005). Those parallels support the basic premise that it may be useful to think
of children’s weight regulation as a specific form of self-regulation. In fact, recent
research shows that two-year-old children with good self-regulatory skills in the
domain of traditional socialisation, such as inhibitory control and emotion regulation,
are at lower risk of paediatric obesity two years later (Graziano, Calkins, & Keane,
2010). Such findings encourage us to rely on conceptual and measurement frame-
works that provide comprehensive characterisations of the parent–child relationship in
relation to traditional self-regulation outcomes in socialisation research.
The five studies published to date examining children’s weight status in relation to
the parent–child relationship concentrated predominantly on parent-level factors to
characterise the parent–child relationship quality; Washington et al.’s (2010) study
was the only one to explicitly differentiate the parent’s and child’s behaviour/
responses during the parent–child interactions. As mentioned earlier, traditional
socialisation research has been moving away from this uni-directional and top-down
approach in favour of bi-directional approaches (Eisenberg et al., 1999; Rothbart &
Bates, 1998). From this research, we would expect that an assessment of parent-level
factors (e.g. parental control, support/responsiveness and emotional tone) separately
from child-level factors (e.g. child’s receptivity to parental influence and child
emotional tone) would help strengthen the conceptual frameworks that explain the
role of parent–child relationship quality on children’s weight regulation. This would
suggest that intervention strategies should adopt bi-directional models of parent–child
interactions (Skouteris et al., in press). The basic tenants of these models are outlined
below. This is followed by a discussion of how these models could be incorporated
into a model of parent–child interactions to explain children’s weight regulation.
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Developmental research on socialisation has shown that responsive parenting (i.e.
parents who adapt their interactions and behaviours in response to their child’s needs)
is critical in initiating a chain of reactions that predict children’s eventual internalisa-
tion of parental values and standards for behaviour in the preschool years (Kochanska
et al., 2005). In this chain, maternal responsiveness fosters in the child an orientation
to be in tune with the mother’s whereabouts, to be sensitive to her cues and accepting
of her influence (Kochanska & Aksan, 2004). Maternal responsiveness is also now
recognised to be necessary for optimal infant development, including the capacity for
self-regulation, learning and attachment (Feldman, Greenbaum, & Yirmiya, 1999;
Milgrom, Westley, & Gemmill, 2004). Thus, early responsiveness to infants not only
assists children in their own self-control, but provides a more active and willing form
of compliance with the maternal agenda during toddler and preschool years. Early
responsiveness also reduces the need for the mother to rely on power assertive and
aversive strategies to bring about child compliance. Those responsive and positive
transactions between mothers (and fathers) and their children as individuals form the
building blocks of mutually responsive orientation (MRO) that develops between
some parents and their children (Kochanska et al., 2005).
Manifestations of MRO can be described along four dimensions: coordinated
routines, harmonious communication, mutual cooperation and emotional ambience
(Aksan et al., 2006). Coordinated routines refer to how effortlessly and easily routine
daily activities are carried out with little evidence of interpersonal conflict around role
asymmetries. Harmonious communication describes each party’s ability to understand
the other’s gestures in ways that strengthen their interpersonal bonds. Mutual cooper-
ation is the extent to which the parent and child can accommodate and be receptive
towards each other’s influence and resolve disagreements. Finally, the dyadic interac-
tions are infused with an emotional ambience characterised by shared humour,
warmth and joy.
MRO has emerged as a powerful predictor of children’s self-regulation in the
context of traditional socialisation research (Kochanska et al., 2005). Developmen-
tal research has repeatedly found a link between MRO and particular child cogni-
tions and behaviours such as the internalisation of rules and the self-regulation and
establishment of morals (Aksan et al., 2006; Kochanska et al., 2005). It is possible,
therefore, that MRO may also contribute to a child’s self-regulation towards food
intake. Indeed, self-regulation around food intake may be a protective factor against
childhood obesity; hence, understanding how parent–child interactions influence
this self-regulation may better inform child obesity prevention strategies. There are
consistent data to support the proposal that infants and young children have the
ability to regulate their food intake according to their energy needs and that parents
play an important role in facilitating their self-regulation. For example, Birch,
Johnson, Anderson, Peters, and Schulte (1991) examined self-regulation of energy
intake among children aged two and five years, in response to changes in the
caloric density of the diet as well as to parental behaviours, and demonstrated large
individual differences in children’s ability to self-regulate food intake. Johnson and
Birch (1994) showed that children with greater adiposity showed evidence of less
self-regulation than children of normal weight, a finding that has been documented
in other studies (Graziano et al., 2010; Johnson, 2000; Seeyave et al., 2009). They
also found that children who had parents who exerted more control over their food
intake also showed evidence for less self-regulation (i.e. less responsive to caloric
intake of food).
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The variation in children’s ability to self-regulate food consumption has been
linked to various child feeding practices. Fisher and Birch (1999) reported that chil-
dren who are restricted to certain palatable foods often become focused on these items
and consequently promote their overconsumption. They argued that these types of
feeding practices often have short-term positive outcomes and decrease a child’s abil-
ity to self-regulate energy and hence have counterproductive long-term effects. Defi-
cits in children’s ability to self-regulate energy intake have also been linked to the
modelling of parental dis-inhibition (out-of-control eating) and cognitive restraint
(dieting) (Cutting, Fisher, Grimm-Thomas, & Birch, 1999). Parents are also the gate-
keepers of the kinds of foods available to the child and provide the structured environ-
ment, whereby children are introduced and socialised towards food. It is therefore
important that parents understand the role that they play and practise the responsibility
in child feeding strategies. Nonetheless, although this research suggests that improved
self-regulation through appropriate parent feeding styles may be key to ensuring
normalising weight and appropriate eating behaviours, research to date has not
focused on how the parent–child relationship guides a child’s development of self-
regulatory skills towards food.
Methodological limitations
In addressing the second research question, we evaluated the limitations of current
methodological approaches to measuring parent–child interactions and considered
recommendations for future research. With the exception of Washington et al.’s
(2010) study, the studies reviewed were cross-sectional. Hence, it was not possible to
determine whether parent–child interactions predicted child eating and/or weight
status, or whether child weight influenced parent–child interactions. Indeed, this is a
limitation of much of the research conducted to date in the area of parenting in relation
to children’s eating and weight status (Ventura & Birch, 2008). Given that most of the
instruments used to measure parental constructs have been designed for use in cross-
sectional studies, they may not be sensitive to the types of changes that occur in paren-
tal variables across the course of longitudinal studies (Skouteris et al., in press). Future
research should employ systematic and rigorous longitudinal designs that evaluate the
impact of parent–child interactions on child eating and weight.
Importantly, there was no consistency in definitions of, or measures used to assess,
parent–child interactions. In three of the five studies, parental self-report measures
were used (Chen & Kennedy, 2004; Schuetzmann et al., 2008; Zeller et al., 2007); yet,
the use of self-report and observational measures of parent–child interactions showed
differential sensitivity in predicting child weight outcomes (Moens et al., 2007). That
is, whereas parental self-reports of positive parental involvement failed to differentiate
overweight and normal weight children, home observations revealed that parents of
overweight children provided less support to their children at mealtimes (Moens et al.,
2007). Moens et al.’s (2007) findings highlight the importance of evaluating parent–
child interactions in naturalistic settings with observational measures. Unlike parental
self-reports, observational measures in naturalistic settings ensure greater ecological
validity in addition to greater specificity and sensitivity in capturing correlated
constructs of interest such as parental control, the child’s receptivity to maternal influ-
ence and/or guidance, parent and child affect, and parental responsiveness.
The findings reviewed also suggest that the associations of parent-level factors
with child weight outcomes may be context specific. For example, two of the four
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studies that relied on objective assessments of weight status focused on parent–child
interactions in meal settings (Moens et al., 2007; Zeller et al., 2007). The only study
that assessed parent–child interactions both generally and specifically in meal settings
(Zeller et al., 2007) revealed that the general quality of the parent–child relationship
failed to predict children’s weight outcomes. In contrast, measures of the quality of
the parent–child relationship in meal settings differentiated children with weight prob-
lems from those without (see Table 1). Hence, future studies may benefit from assess-
ments of parent–child interactions in multiple contexts, such as those involving food
consumption and physical activity in addition to more typical contexts unrelated to
weight regulation but relevant to responsiveness and discipline-control exchanges,
such as play and clean-up.
Recommendations for future research
Clearly, food and physical activity are a central aspect of parents’ and their preschool-
ers’ everyday interactions. We propose that models of childhood obesity need to move
from a uni-directional and top-down approach of the parent–child relationship to a
more comprehensive one that includes attention to parent, child and dyadic-level
factors. We need to take into account the extent to which responsiveness of parents
and children to each other’s bids concerning food and activity acts as the building
blocks of developmental pathways that are associated with healthy and unhealthy
living styles. Hence, pathways would be defined by parent–child transactions that
provide room for autonomy and learning healthy living styles in a mutually rewarding
and positive relationship. Alternatively, pathways may be defined by transactions that
increasingly lead to adversarial exchanges that either constrain healthy choices and/or
make them emotionally unpalatable; such exchanges may form some of the pathways
that lead to unhealthy development.
In conclusion, traditional socialisation research has supported the predictive role
of the parent–child relationship on self-regulation outcomes (e.g. Kochanska et al.,
2005). While we believe that this body of research can inform the comprehensive
assessment of parent–child relationship quality in relation to better understanding
sources of variability in childhood weight regulation, we do not mean to defend the
utility of a reductionistic perspective such that childhood weight regulation is
viewed simply as any other indicator of self-regulation in the traditional socialisa-
tion domain. As argued by Lowe (2003), it may be ‘unrealistic to expect that
enhancing self-regulatory skills will be sufficient to overcome the combined influ-
ence of our appetitive predispositions and the obesogenic environment’ (p. 44s).
Hence, to understand weight regulation, we should borrow from traditional self-
regulation research that argues the outcome side (weight regulation) should be
informed by environmental, individual and societal influences (Lowe, 2003). In
accordance with this argument, we propose that the parent–child relationship is a
necessary part of the environment in which a child is being raised and hence should
not be ignored in childhood obesity research. Given the growing consensus regard-
ing the important role that parents play and the need to focus on parent–child inter-
actions in the development of treatment programmes for overweight in early
childhood (Ventura & Birch, 2008), bi-directional models of parent–child interac-
tions may provide a rich source of evidence to better understand the development of
healthy weight children and robust prevention programmes for childhood obesity.
Future research is directed towards exploring these bi-directional models to better
Early Child Development and Care  171
D
ow
nl
oa
de
d 
by
 [D
ea
kin
 U
niv
ers
ity
 L
ibr
ary
] a
t 1
8:3
6 0
7 F
eb
ru
ary
 20
12
 
inform prevention/intervention strategies designed to combat the childhood obesity
epidemic.
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